Although approximately 20% of the population has a genital herpes (HSV-2) infection, 80% of these infections are unrecognized or asymptomatic. Serologic identification of HSV-2 leads to recognition of infection, which could lead to behavioral changes that reduce transmission. However, there has been concern that HSV-2 testing among persons without symptoms will cause substantial psychosocial harm.
ALTHOUGH GENITAL HERPES IS one of the most common sexually transmitted diseases (STDs) in the United States (22% prevalence), 1,2 studies indicate that 80% of herpes infections are unrecognized or asymptomatic. 1 The development and commercial availability of reliable type-specific serologic assays that distinguish between herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) provide the opportunity to identify previously undiagnosed HSV-2 infection, the common cause of genital herpes.
Strategies to reduce genital herpes transmission include avoiding contact when herpes lesions are present, condom use, and suppressive therapy. 3, 4 However, these strategies require an individual to know about their herpes infection. Serologic HSV-2 testing leads to diagnosis of infection. Once individuals are aware of their infection, counseling and education can lead to approximately half of these individuals recognizing their herpes symptoms, and they can be further counseled to avoid contact when lesions are present. 5, 6 However, because half of serologically diagnosed individuals do not report symptoms, and because transmission often occurs during periods of asymptomatic viral shedding, counseling these individuals about behavior change such as condom use can reduce transmission to a seronegative partner regardless of whether symptoms are present or a person recognizes their symptoms. 3 Although serologic diagnosis of HSV-2 infection along with counseling and education could reduce HSV-2 transmission, the value of serologic testing is debated. [7] [8] [9] [10] A primary argument against serologic HSV-2 testing is that testing individuals without a history of genital herpes will cause psychosocial harm. 8 Few studies to date have assessed the psychosocial impact of a serologic HSV-2 diagnosis. The only previously published study conducted to evaluate this issue found no immediate or lasting psychosocial burden among patients who tested HSV-2-positive. 11 The municipal STD clinic in San Francisco began offering type-specific serologic testing for HSV-2 in 2000 to patients who specifically requested genital herpes testing. The routine STD testing offered at the clinic includes chlamydia, gonorrhea, and syphilis, but not HSV-2. Before adding serologic HSV-2 testing to the routine STD tests, clinicians felt it important to assess the psychosocial impact of a serologic HSV-2 diagnosis.
The objective of this study was to assess the psychosocial impact of a positive HSV-2 diagnosis among individuals without a history of genital herpes attending the STD clinic. Psychosocial impact was evaluated by measuring changes in mental health and well-being, sexual attitudes, and perception of genital herpes following serologic HSV-2 testing.
Methods

Study Population
The study was conducted at the San Francisco municipal STD clinic between April and August 2001. Patients specifically asking clinicians for genital herpes testing were informed of this study and asked to participate. Eligible patients were fluent Englishspeakers, over 18 years of age, had no history of genital herpes symptoms, had no prior clinical diagnosis of genital herpes, were willing to have their blood drawn, and were able to give written informed consent. Patients with symptomatic infections, or who were diagnosed with genital herpes in the past, were not eligible for the study. The local Institutional Review Board approved the protocol.
Study Design
Study staff administered a baseline interview after informed consent was given. A study nurse obtained a blood sample from the participant for HSV-2 type-specific serologic testing. Patients received results by calling the clinic's results line. Patients testing positive for HSV-2 were provided standardized counseling by experienced study staff. Two follow-up telephone interviews were conducted 1 week (follow-up 1) and 3 months (follow-up 2) after a participant received his or her test results.
Laboratory Methods
Serum samples were tested for HSV-2 antibodies by the HerpeSelect 2 (Focus Technologies, Cypress, CA) enzyme-linked immunosorbent assay (ELISA) at the public health laboratory. The test uses recombinant HSV-2 gG2 antigen to identify the HSV-2 antibody and has a reported sensitivity of 97.7%. 12 
Psychosocial Morbidity
We designed a questionnaire to assess psychosocial morbidity at 3 time points: during the baseline interview, at follow-up 1 (1-week follow up), and follow-up 2 (3-month follow up). The questionnaire collected information on demographics, sexual behavior, mental health, sexual attitudes, and perception of genital herpes. We modified 2 questionnaires to assess mental health and sexual attitudes. We assessed mental health using a modified version of the Rand Mental Health Inventory 5 item version (MHI-5). The MHI-5 evaluates emotional well-being, anxiety, depression, and behavioral/emotional control. 13 We modified the 6-point scale (1 ϭ all of the time or always; 6 ϭ none of the time or never) to a 5-point scale (1 ϭ never; 5 ϭ always) that allowed participants to pick a neutral response (3 ϭ sometimes). The Multidimensional Sexual Self-Concept Questionnaire (MSSCQ) is a comprehensive100-item survey that explores 20 aspects of sexual self-concept. 14 To assess sexual attitudes for this study, we took 10 questions from the survey that only assessed sexual anxiety, sexual optimism, sexual self-monitoring, sexual satisfaction, sexual fear/apprehension, and sexual depression. We also revised the 5-point scale responses from "not at all characteristic of me" (1) and "very characteristic of me" (5) to "strongly disagree" (1) and "strongly agree." (5) Finally, we evaluated perception of genital herpes by administering an instrument from the American Social Health Association (ASHA) that assessed perceived trauma associated with genital herpes; responses were on a 4-point scale ranging from "not traumatic at all" (1) to "very traumatic" (4). 15 
Data Analysis
We entered data into a computerized database and analyzed the data using EpiInfo v6.04 (version 6.04; Centers for Disease Control and Prevention, Atlanta, GA). We calculated prevalence rate ratios and 95% confidence intervals (CIs) to examine any statistical associations between HSV-2 serostatus and baseline demographic characteristics. At each time point, we calculated a mean score for mental health, sexual attitudes, and perception of genital herpes. We used Student t tests to determine any significant changes from zero (no change) over time in the mental health score, sexual attitudes score, and perception of genital herpes from baseline to 1-week follow up and 3-month follow up. We used Student t tests to evaluate if changes in mental health, sexual attitudes, and perception of genital herpes from baseline to follow up differed significantly by HSV-2 serostatus. We also dichotomized changes in mental health scores between the baseline visit and each follow-up visit by persons who had no change or an improvement in mental health score compared with persons who had a decrease in mental health scores. We then calculated risk ratios and 95% CIs.
Results
Characteristics of Study Patients
One hundred ninety-six patients of the 201 individuals completing the baseline questionnaire were eligible to participate in the study. The 5 ineligible patients were excluded because they had equivocal results (2), never completed the blood draw (1), already knew their HSV-2 status (1), or were HSV-2-negative but had genital herpes resulting from HSV-1 (1). One hundred eighty (92%) patients completed the first follow-up interview, and 158 (81%) completed the second follow-up interview. Patients who tested positive for HSV-2 were less likely to complete the second follow-up interview (P ϭ 0.07). Eighty-seven percent (36 of 41) of HSV-2-positive participants completed the first follow-up interview, and 70% (29 of 41) completed their second interview, compared with 93% (144 of 155) at first follow up and 83% (129 of 155) at second follow up of HSV-2-negative participants. Patients did not differ by follow-up status in terms of gender, age, sexual orientation, or income. Patients with less than or equal to a high school education were less likely to complete the first follow-up interview (P ϭ 0.04) and the second follow-up interview (P Ͻ0.01).
Herpes Simplex Virus Type 2 Serostatus
Forty-one (20.9%) study patients tested positive for HSV-2 antibody. Testing positive for HSV-2 antibody was not associated with gender, sexual orientation, or income. Presence of HSV-2 antibody was associated with increasing age (P ϭ 0.03), being black (P Ͻ0.01), and lower education level (P ϭ 0.02) ( Table 1) .
Psychosocial Morbidity
Mental Health. Among patients testing positive for HSV-2, there was no significant decline or improvement in the mental health score from baseline to 1-week follow up (P ϭ 0.44), or from baseline to 3-month follow up (P ϭ 0.60) ( Table 2) . HSV-2-negative patients demonstrated improvement on their mental health score at 1-week follow up (P Ͻ0.01) and at 3-month follow up (P ϭ 0.03) ( Table 2) . However, when compared with each other, there were no differences in mental health scores between patients who were HSV-2-positive and those who were HSV-2 negative from baseline to 1-week follow up (P ϭ 0.48) or 3-month follow up (P ϭ 0.58), although HSV-2-positive patients' scores were 8% to 9% lower at the 2 follow-up visits than persons who were HSV-2-negative (Table 2 ). When we dichotomized persons by having a decrease in mental health scores compared with no change or an improvement in mental health scores, persons who were HSV-2-positive were as likely to have a decrease in mental health scores as persons who were HSV-2-negative at both the first follow-up visit (relative risk [RR], 1.1; 95% CI, 0.7-1.9) and the second follow-up visit (RR, 1.0; 95% CI, 0.6 -1.7).
Sexual Attitudes. There were no changes in the sexual attitudes score among HSV-2-positive or HSV-2-negative individuals from baseline to 1-week follow up (HSV-2-positive: P ϭ 0.11; HSV-2-negative: P ϭ 0.18) or 3-month follow up (HSV-2-positive: P ϭ 0.89; HSV-2-negative: P ϭ 0.14). However, when compared with each other, HSV-2-positive individuals scored lower than HSV-2-negative patients at the1-week follow up (P ϭ 0.01), indicating a decrease in positive sexual attitudes. This difference no longer existed at the 3-month follow up (P ϭ 0.74).
Perception of Genital Herpes. At baseline, there was no difference in the perception of genital herpes between patients who were HSV-2-seropositive and -seronegative, with 35% (14 of 40) of patients who were HSV-2-positive and 35.5% (55 of 155) of patients who were HSV-2-negative perceiving genital herpes as "very traumatic." After receiving their HSV-2 antibody results, only 14% (5 of 36) and 10% (3 of 29) of individuals who were HSV-2-positive reported genital herpes as "very traumatic" at 1-week follow up and 3-month follow up, respectively. The perception that genital herpes was less traumatic postdiagnosis among individuals who were HSV-2-positive was significant at both follow-up time points (P Ͻ0.01) (Fig. 1) . The proportion of patients who were HSV-2-negative and who viewed genital herpes as "very traumatic" increased slightly at 1-week follow up (P ϭ 0.07), but there was no change at the 3-month follow up (P ϭ 0.21). Patients who were HSV-2-positive viewed having genital herpes as less traumatic than patients who were HSV-2-negative at both follow-up time points (P Ͻ0.001).
Discussion
Our results indicate that there was no lasting adverse psychosocial morbidity among individuals without a history of genital herpes who received a positive serologic HSV-2 diagnosis. Although individuals who were HSV-2-negative had improved mental health scores after their negative diagnosis, the individuals who were HSV-2-positive had no change in their mental health status, suggesting no adverse impact to mental health among these individuals. There was a decline in sexual attitude scores among participants who were HSV-2-positive at the first followup. Although this normalizes at the second follow up, this suggests a temporary impact on the participants that may be critically important to the individuals, and could influence their sexual and social relationships. Lastly, patients diagnosed with HSV-2 infection viewed having genital herpes as less traumatic than they did before their diagnosis.
A number of factors could contribute to the lack of psychosocial morbidity associated with a positive HSV-2 diagnosis found in this study. First, individuals who were HSV-2-positive were somewhat more likely to be lost to follow up. Individuals who were HSV-2-positive who were lost to follow up could have been more severely affected as a result of their diagnosis. The lack of any further associations between HSV-2 infection and adverse psychosocial indicators could also be influenced by the lower follow-up rate among individuals who were HSV-2-positive. Second, patients received thorough pretest counseling regarding genital herpes, and among infected patients, there was intensive posttest counseling and education. These counseling and education sessions could ameliorate a patient's adverse response to an HSV-2 diagnosis. Third, study patients had no history of genital herpes symptoms. For these individuals, their experience with the infection could be very different from a person with a symptomatic infection who has painful lesions that are visible to partners and recur often. Our study suggests that persons infected with HSV-2, but who do not have classic herpes symptoms, might not experience lasting adverse psychosocial morbidity associated with their infection.
There are several limitations to this study. First, we used a convenience sample of STD clinic patients who had no history of genital herpes and who specifically requested herpes testing. The results of this study cannot be generalized to other populations of persons without a history of genital herpes, or to other populations that are not seeking STD services. Secondly, the small sample size and lower HSV-2 prevalence than expected, reduced the power of the study and could contribute to a lack of significant associations. We only had sufficient power to detect a difference in mental health scores of 50% or more between HSV-2-positive and HSV-2-negative persons. Third, the instruments we used to assess psychosocial morbidity might not have been sensitive enough to capture true psychosocial burden. The study was not designed to measure a person's mental health status, or report whether a person was in good or poor mental health; rather, we wanted to measure changes over time and examine differences between groups. We felt that these instruments were adequate at detecting differences had there been a true association. Finally, as explained in the "Methods" section, the MHI-5 and the MSSCQ instruments were modified from their original and validated versions. Although these modifications did not impact our ability to measure changes over time or between groups, we cannot compare our results with other studies that have used these validated instruments. 
MIYAI ET AL
The diagnosis of HSV-2 among individuals with unrecognized infections has public health implications because it could lead to the reduction of HSV-2 transmission. STD clinics are an ideal setting to introduce serologic HSV-2 testing and to provide related counseling and education. Our study indicates that there was no lasting adverse psychosocial morbidity associated with a positive serologic HSV-2 diagnosis. Concern about causing psychosocial morbidity among asymptomatic individuals seeking HSV testing should not be a barrier to offering testing at STD clinics. Given the fixed availability of resources at STD clinics, routine HSV-2 screening might not be feasible. However, we recommend that serologic HSV-2 tests be available to STD clinic attendees and suggest that with proper counseling and education, there will be minimal psychosocial impact on asymptomatic persons with a positive serologic test.
